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N0 25 B AL 7 & 2 Ve X AN S i gd 1. 8%
N IncRNA ALAL-1/USP4/HDAC2 8 J 14 52 i

FUBR', EEM, REN, FER, ZEK, I
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[#Z] HB#H M LncRNA ALAL-1/USP4/HDAC2 1% 5 i 3848 31 5 3 B AL I8 7 74 77 A 8 5 04 =T 6 AF A AL .
FiEk 40 RASD X AMAS A BAFEG, P AKRETHE, HHI0R, &H. . KEKEFHAXRA S A
HEH 45, 30, 15¢/ (kg-d) & FAHET R R, *RAEF 10ml/ (kg-d) £BEK, BB 1K, #E4
10 R JG B dn ) &4 25 s i . AT 95 9% 20 i bk SK-MES-1 8 i, o~ A T B2 oo 75 ﬁ&%%‘%%ﬁﬁﬁ\¢\%A
o F L, AR A FAMAN10% A AR &R FZR, RIEEBFETIK T BB RFASF AN 10%
M. P, ZREFHE LG RFER, BE48h)E mmmi%k*ﬁméﬁ%kﬂtﬂ% HHEELATE; @
ﬁ@%l&ﬂi\mﬁoﬁaﬁﬁmhxéﬂémﬂ‘r tA @A, HHEEASE, B ¥ SK-MES-1 285 A sF B ik, (M
HEAFEFTIK, P, HA L LF @.mmmA@%m USP4 #p#)28, HDAC2 #7440, [ o i 2840 N 10%
A 22 3K o 3% ”,%%1%%&ﬁﬁ\¢\ S FAS AN MANI0% &, T, SREFHAS G LF
¥& 7%, LncRNA 72 % 28 45 % ALAL-1 siRNA, USP4 éfr*%] 28 Am N 35 wmol/L % 2 £ W B 49 4] 7 (PR-619) ,
HDAC2 474 28 m X 60 pmol/L 4K L34k, 327724, 48 hJe, CCK-8::4am| &2 400 f7% % 354 24 hJs qPCR
A &40 28 i LncRNA ALAL-1, USP4. HDAC2 mRNA %&iA ; 355 48 h )5 fo 92 ¥ i ik Aa ] & 20 4w i, USP4 .
HDAC2EZ G R-F, R LaBaFari, AT ET P, 450 iMaRmiATE22E45,
LB FAFE TR, P, S4B hFA@mIEHEITFREIK (P<0.053KP<0.01), %Mﬁ%%ﬁﬁm
v HA Y i IS RUR M TS K, BILREIRMME (P<0.053% P<0.01), 5tM ik

B A ) sk, B-2A MR 24 %hﬁﬁ&%ﬁLﬁT%(Panﬁkwmon-5ﬁwﬁ%mﬁﬁMA%m
AR R, BIRE TR F 5 A A LncRNA B 20 20 B /2 24, 48 h b A% £ R AR (P<
0.05), L@ fmimtis, MM aE FAE K, P& 25 if 284 USP4 7 4] 7 20 USP4. HDAC2 mRNA & ik
Ak, IS BAHE F B A iF e, LncRNA T 28 LncRNA ALAL-1, USP4, HDAC2 mRNA & ik A%,
HDAC2 474 #] 28 HDAC2 mRNA F& ik 78 4K ; PR HDAC2 #p4) ) 28 USP4 & & K -F 4, H 4 & 2048 e USP4.
HDAC2 & & /K-F ¥ Ak (P<0.053 P<0.01), £5it 105 5 B AL o A 2h 7 4R 45 4 ) A M 5% I 4m I 3%
7, PRt AT, HAEAAUE TS 475 LncRNA ALAL-1/USP4/HDAC2 i@ 34548 5%, ELVA 3R B 2k R & 4F
[REEIR] APk, METEF; @A T, @iits; KEERMRNA; 2 EHFHEOMH4; A
8 % LRALEE 2

it P 2 4 3K Rl A A 3 RO T 38 3 v ) AR B 2R VR T O A T i 2k e, B4))
Jge 2z —, Pl O T 20%, RS ERE FEAEST RO PR . RIVE RS, (e i a5 B Ak T
TS e [ 1) S R s 1) NG [ 95 A B R EE 2GR — R EE BB A L LRI R
- o i S v e WG] il 9 B A EAT R L R AR
STE : FR ARREIE 4 (82160926) ;) T [ SRRl A3 4 T 4 ) N
T X ASE A 0083y * FEMIBOFER =, {ELELPRBOFE I BLAR 9 A .
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(PD-1/PD-L1) ZEHUAAR Y G e 57 1 BRIl 8 9 ¥4
JPHR T B RZERE, (EX T Ml 3 A BeRAR
20% 7247 . KAEIESITS RNA (LncRNA) 257
ALHG MR TE 9 ) 2 FP e 11258 . iR M AE, B
NN e e vh AR B A R R . BRAEDE
SR, KEEIEMAS RNA ALAL-1(LncRNA ALAL-1)
AL A 5 2% 0 43 AL 42 R R S AR T 4
(USP4) [l 33k /K, USP4AE S — Ff 8 B 2=
ZEAE, HERBMUE S NS A L O
fitt 2 (HDAC2) (WG . 1M HDAC2 J& 3 Wit {4
AL O, S8 BRI HDAC2 S (4
JREhk, S — RN SR . R, TR
o ek IR AR OCEE IR iy b A T BRI, RS
U030 38 240 S 56 DA 200 6 7K S OR300 e it 6 e 40
A%, HEEE . AT, JF A LncRNA ALAL-1/
USP4/HDAC2 JCH 8 4% M AH I 53— #E 5 A AR A A 10
PRIHE M 75 B 108 7 16 97 It 98 1) AT e AR FH AL
Sy e R FHER AR . A LI AR N BT AT
P B 2 R e B2 0 s W A b il (HE S
DW20240507-102) .,
1 #R
1.1 A mie

N5 SK-MES-1 40 itk (525 CL-0213),
W 7 a0 v T A W B R A BR A F] o SPEF G
SD KB40 H, K 250~280 g, 12 &%, BT
R s SRS A YA RA ], Lk s
BHAES: SCXK (1) 2019-0004. K RAEFET
PR BE 2y K2k, IR 20~25 °C, 1B 40%~60%,
FNUIRE R 12 h, 4T R ER IR K, #
B3 H B 1R,
1.2 %4

N 25 B AR T : NS 10g, #E40 g,
FIAR12g, BEM10g, XNE10g, KR 20g,
WHE1S g, PIH 20, IR 12g, HH12 g
DL 2 0 A 0 B 2 KR — e B e 2
2930 min, %5 MTERIE 3, FTA 25
REFEHSCKRLE, Wt iR &h82 gE2)
R, 3% a 4 CORAF o
1.3 FEEXHEASE

fi52F MG . Lipofectamine 3000 4% Y4k & . &
I B FNBERR B0 150 . R (I ES-EDTA W (L H
TR RBEPEARAA, #5050 HK

2324371, 2730878 . C25200-056 . XH350835) ; MEM
(# NEAA) bR FRE (RO IHFEARA A,
it WHB823E131); Hit& R AW (Lt R3E
FERHEARAT, 15 240004003); SDS-PAGE &
F EFEZE vyl . 90 RIPA 24 (LI <~ KAEY)
FARBA AR A, 5 4051 011023230327,
012923230317); & RNA $HGLF & (ZLg8 950 A4
VIR A BR A, 5 110652) 5 3005 k57 &
qPCR ZE AR (it 829 AR YR A R
2NHE], 45 23N27601. Lot 24N14801) ; #A#{ ECL
ROGEM & (R =AY HEARAGRAFE, #it5
20032395); 10%PAGE BERCIAH & . —AfgLiE
Marker ( FiEAEREA Y EAGRIH AR A A, A5
03791900, 028811999); BRAR & E LW (HRP)
HPEEPTRPUR (R R YR A RAF], it
5 AC230521001); H#Ii GAPDH LK (VLI ER4
s oA RS E, LS 62u0922) 5 BCA M
WA & (LR AR E BRA L, it
5 GK10009) ; USP4Hifk (SAB R 3K & FE 4 Wt
FARAT, 5 4613); HDAC2HUIA (Wi 2
Y ARA AT, 15 H660016007) 5 R 7
(E[H Selleck LM RHE AR A ], 15 5104715) ;
E9z ZAEEMFIF (PR-619, iR G EE 2,
RHHEABRA R, 4165 18331); ALAL-1 siRNA (J
M REFE N A BRZA A, 5 RY207086); Annexin
V-FITC/PI 3 =X 20 B 9 T A 50 & (i 3 Bty
KRR A R F L, LS AK80195) 5 CCK-8
g sl & (RIS R AR AR, it
B6005M) .,

Thermo371CO, 40 55 746 . Sorvall ST 40 1= 34
HREOHL. Attune NxT 75 3 R AR A ML (3£
P BR R /R B H A BR A F )3 TECAN Infinite
M200 pro 2K Z IREREFAY (7 15 1 SE56 25 4
FABRAT]); A300 HEF L (IR A TR
vu]); SVE-2 3 FLHLUKAL . SVT-2 5 BRIk (&K
A IR E YR A BR A 7] ) 5 ChemiScope6100 16
HRGCER NGRS (L EARR =S R A
A] )5 Light Cycler480 1 [§ %' [C %¢ )t & & PCR 1%
(F Rl AR AT
1.4 &#hixed s

40 HREUi 5 1-405, fdiFH SPSS 20. 5K
T HORBRAR B — N REALEL, 4% FRBEHLEON /N B HE
o, 1-10 5 X B4, 11-20 5 Kk i rh 2 4,
21-30 5 NPk EE R 2G4, 31-40 5 Rk 24
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MG (h 225 BRA ST i) 0 NS R R
LE AT R 25 RGN 4 Ba, #6320 1 P rh 2y
Mg, . RREE S EE 45, 30, 15 g/(kged)
fat I 25 B Ak W e e i, X IR E ' 10 ml/(kg-d)
AEUK, FAMEHRES 1R, #2010 K, &5
— KB X BETRE ST, #1708 £ 3h ki,
FERTEE 4 h, #3000 r/min B0 15 min (.0
HA4£20.9 em), WEEILHE, 56 “C/K I 30 min K,
SRJEFERB Y P T ST UEAR (0. 22 pum TFLIE AR ) 23
TEBR TR 32 S5 B AE T 20 °C.
2 Fik
2.1 mpREH

15 —80 “CAith A7 114 i 65 9 4 Jfd A& SK-MES-1 ¥R
R4 MUKFR B I, TG T 37 “COR T B R I 75
M EEOE, MATZLEEEFHRE [89%MEM (%
NEAA) , 10%FBS, 1%PS] J& % & % .0 5 min
(1000 r/min, B.02FE4220.9 cm), 5 EIHWIEIMA
SR AEEME, A TERET, BT
37 °C. 5% CO M i 5% . FRaifi A KRS R
U, WL 90% I, NIA 0. 25% g 5 1 B A T
A4 B R4 T Rl bR B A ARG 3R DAL 5 SR 057
2.2 R X g A ] L8 gm0 T L

T 6 LR N4 F SK-MES-1 21 il 2x10°4~/4L, 1%
H 24 WIWBEJ | 43 oAy X A Ifi 375 26 K2 A e 25 B A6
o, . mEHMEL, A3 NEFL xR IE
HNMA 10% & A PLER K LT BE 77, fl B9 25 B 1k ok
HAG. B E S M BImA 10% 1% . .
R R 2GS B R TR, W 48 hE BRI
B, WAL E I . % Annaxin V-FITC/PLiR 7] &
UERA A3 AL BRSSO At e S T - 2 240 i
T O o EH T =20 i R ST 08 T 2%+ A4 i B 1 0
TR,
2.3 LR R LI WA A0l L T A AR

T 6 LR N HF SK-MES-1 21 il 2x10°4~ /4L, 1%
H 24 hIEEESS , (i FH 200 wl (9 JCRAE Sk 7E L 2k
Ab T T 40 M B SR R R A — T TR B A Ak
%158 J5 FH PBS 2B 18 2 32 b g B 3 e DL = R R i
RETE R o s g 25 1E IR 2.2, T 0 h FHE 537
24 Wi MIE T (H7H Image J 1. 8. 03k i1 T 1
B EZBR. IBF (%) = (PIEGRYR -5
SRR ) A G TR T X100%
2.4 CCK-8i:Aem| K20 2 fo 75 78 &

T 96 FL A 14 # Fl SK-MES-1 41 s 8x10° 4~/4L

FE 24 hWIWEELLSS , o3 AT BRI g4, flAf 2 B 1L
ML . S AME4, LncRNA UTER AL,
USP4 4l 2, HDAC2HIHI4 , HH6MEf., =
FIZAEE R A, X B S 41 A 10% 7 A PR L
KIMIEEEFE, s B AR, . &S 2 IE
oMM 10% I . Hfr o ik B v 24 1 24 1M 3 3%
7%, LncRNA UTERZH % Y ALAL-1 siRNA, USP4 1]
HIZH I A 35 pmol/L PR-619 15 24 3% 35 3, HDAC2
IR LLINA 60 pmol/LAR it fth . T35 3248 70 B
H24. 48hJ5, MAEFLINA CCK-8 G T Hihril
R 450 nm A WO EEAA , AR 4l Ao 00 A RO B (B T
MR MR R (%) = (SEEIniEA
OD{H-25 141 ODH) / (X BRI 75 2 OD {E -5 140
OD{H) x100%.
2.5 SRk E ZF PCR A& M & 48 48 J LncRNA
ALAL-1, USP4, HDAC2 mRNA %A

T 6 FLAR N4 Fh SK-MES-1 41 i1 2x10°4N/4L, 4>
AR FWTIER2. 4, BH3INESL. BH 24 h b
BEJG RBREEFRIE, THALSCEEANI, AR & 0
ATREEICRNA, %% 55 1 c DNA J5 52
1 PCR (qRT-PCR) 43 51 %E LncRNA ALAL-1
USP4, HDAC2 mRNA kK. RWFEFER: 95 °C
30s, 95°C 10s. 60 °C30s, FH40PMIEFF, ffi ]
2ONE AT A E T, BT A R T T
R ERH AR AR AR, WL,

R1 ALAL-1, USP4, HDAC231¥1%%
Table 1  Primer sequences of ALAL-1, USP4, HDAC2

HEA ST (5'—-3") SR

/bp

IneRNA ALAL-1 LUiF CCCCGTTACACCCTGTTCTC 161
T GGGCAGTTCTAGCCAACAGT

USP4 ¥ TGTATTGGTCCCTACCGAGGC 107
T TGACAAACAGGCCATGCTCC

HDAC2 |3 CCGCATGACCCATAACTTGCT 90
T GTCATTTCTTCGGCAGTGGCT

GAPDH F3 CAGGAGGCATTGCTGATGAT 138

T GAAGGCTGGGGCTCATTT

H: LneRNA ALAL-1, KAEEAESMIY NA ALAL-1; USP4, 12 R 4§
SNG4, HDAC2, HIEN X LWALEE2; GAPDH, Tl -3-
AR I S0
2.6 R P L kA M A28 g0 e USP4, HDAC2 %
& K-F

F 6 FLAR 3% SK-MES-1 40 2x10°4~/4L, %
H 24 hWGREJS , A R T BT LR 2. 4, BH3A
AL, WFE 48 hE BRI AL, I kIR, 48
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BSEA . KRHBCALERE AW, Loading 2%
MR e FE AT IR A, 100 °C4 B IR 28 ME 10 min.
BRI TRER P ik 0 B, EE 2 PVDF I, Rl
B P E A 15 min, YEBE, A USP4 (B L
1:2000), HDAC2 (#ifEL A1 10000) . GAPDH
(FEREEE A1 2 15000) EE—PL, 4 CHRlEE o
B, 2 RUERE T I FEhi ik (LR 1
3000), ZIRPEE 120 min, &AM HIH 0 B8R
i, HEIBEGCRR . SR Image J 1. 8. 03K /450 Hr 4%
R EEMH, MRS H S N SRR BEE TR AR XS
Tk,
2.7 %itFEHE

K SPSS 25. 0 Ak AT Ge it o b, AW
WYORHIYST GRS HoOF 255, UUXIEhrifE 2
(xxs) ik, Z41R BCRHREZE T 25000, W
PSR LSD RS, DA P<0. 05 M E R A G2
.
3 #R
3.1 Bimtmfp R ARk

FooR, SRR A b, @I Bk
W R A A TR B A TS (P<<0.05
B P<<0.01); S{a5 a8 B A28 7 I & 24 1l v 41 e
B, @M A L 2 I 2 A MR R T
FIRTEE (P<<0.05); TWifdM s ek . &
TAME AN ST R EF TR EE L (P>
0.05).

Oh

24 h

R2 S H N TR LR
Table 2 Comparison of total apoptosis rate of human lung

squamous carcinoma cells among groups (%, x+s)

25 LB SPATR
ef HE IfiL i 26 3 5.100. 47
e LA B A T I 25 LT 21 3 6. 48+0. 83
TR 25 AR T Hp 2 24 LT 20 3 9.25+0. 674
TE L3 AL T v 24 LT 2 3 10. 3720. 64"

o) SHMMEAILE, P<0.05; b) M F Iy
A ZMIEA L, P<0.05; ¢) SxMFH LR, P<0.01,
3.2 Ramieit AR i

F3ox, GXTRRMEEA R, s B Ry
ik o S 2 A A AT AL R B RRAR (P<
0.05 5 P<<0.01); {4 BEALEITMK. . &
21 LT 2 240 ML 7% SR B v B i TH s TR, S vk
JEHOEIME, AWER R ZERA SR E XL (P<
0. 055 P<<0. 01). AL NIl AR LA 1.

R3S A AT RS R LR

Table 3 Comparison of migration rate of human lung

squamous carcinoma cells among groups (%, x+s)

251 LB BER 2
el B I 375 44 3 74.57+2.33
(A A A 7 IR 245 1ML TR 21 3 55.23=+1.5"
(A A T T & 25 LT 2 3 42.50%1. 15" ¢
(e LA A T e 5 25 ML TR 20 3 24, 67+3.22" V)

W oa) HXTEMEALE, P<0.05; b) S5XTREMEEL L
W, P<0.01; ) SR RS mEa s, rP<
0.05; d) Sf#Mgss BB IR M A, P<0.01; &) 5
RIS AL T & 2 LTS A g, P<<0.01,

e A, MRS B, (MRS IR E A C, IR E I b 2 MmIE s D, I aR P S 2 T2
B SA SR A (x4)

Figure 1

Scratch diagram of human lung squamous carcinoma cells in various groups (x4)
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3.3 AR R BF A R L

Fedw, SRR MLVE LR A g, A2 A g
24, 48 hBFAETE R B E T (P<0.05 5% P<
0.01); Sfa A a5 B A28 J7 (05 24 1MV 4 W) s 1]
A, fRIG AR B A T s 2 I 41 RN LneRNA DL
HAMITE 24 . 48 h IAEIE SR IRFEAR, USP4 415
ZH AT HDAC2 41 i 551 20 40 JfL A 7F 48 h [R % (P<
0.05); Sfat i a5 B A T v 5 24 100 355 4 W) B[] L
B, RIS B A Ty R B 2 I 4 24 h B 4 AT
REAL, USP4 1 7 41 24 h B A7 55 SR T 5
HDAC2 #1571 2H 40 1 48 h N 77 1% R &K (P<
0.05); 5 25 B AL 9% O i 7 24 1M 5 4 LA
USPA4 4111 il 771 21 A1 HD A C2 390351 751 ZH 200 it 75 24 h 77
WEEFE (P<0.05),
3.4 B LncRNA ALAL-1. USP4., HDAC2
mRNA % ik rbig

F5on, SXTREMELL L, (dERs L r
% e 2 103 280 N USPA R R4 USP4. HDAC2
mRNA RIBFEAL, eI a5 B A0 7 & 25 03 4
LncRNA 7T 2k 40 LncRNA ALAL-1. USP4. HDAC2

mRNA FiEFE%, HDAC2 #4I#) 41 HDAC2 mRNA
FRTRAL (P<<0. 053¢ P<<0.01); ‘Sfilzs ik
ORI EA LeAs, s TR . &
24 1ML 74 40 AN LncRNA JTER4H LncRNA ALAL-1 mRNA
FIRFEAL, USP4MHIFHI 4] USP4 mRNA F3E AL,
HDAC2 1 #1 71 20 HDAC2 mRNA % ik &L (P<
0.05 3% P<<0.01); S{dMas B AR 7 b & 25 103
LA, il AR B AR T i 245 103 4T LneRNA
TUERZH LncRNA ALAL-1 mRNA F3KF&A%, USP4 44
# 2 USP4 mRNA 3R 3K FE AL, HDAC2 1 il 51 21
HDAC2 mRNA % ik & (P<<0.05 5 P<<0.01) ;
SN R B AR O = A AL LA, USP4 A
# 2 USP4 mRNA 3R 3k B, HDAC2 #1 fi 57 2
HDAC2 mRNA FikFFEME (P<0.05); USP4 i 5
2H LncRNA ALAL-1 mRNA 335 5 X B8 1fiL 35 4 K% fid
W gs B TIR . . S AIMIEA (P<0.01);
HDAC2 I 2 USP4 mRNA 253k &5 T B8 1L 375 20
RAg M as BRI . . B ZGiniE4, LncRNA
ALAL-1 mRNA 35 {5 T I 25 B 109 O v & 24 1
W4 (P<<0.058,P<<0.01).

Rea AL A A 5] I ) 47355 3 L A

Table 4 Comparison of survival rates of human squamous lung cancer cells at different times in each group (%, x+s)
20 531) CE{RAS 24 h 48 h
X HE It v 21 6 100. 00 100. 00
RN 25 B AR T AR % 24 M v 41 6 82. 87+2.17% 78. 90+0. 38"
RN 25 B AR T T 2 M v 4 6 78.32+1. 94" 75.70+2. 20"
TR 25 PP s 2 2 IV 21 6 71.29+1.30" < @ 68.18+2. 01" ©
LncRNA JTERH 6 74.97+3.36" © 69. 07+0. 80" <
USP4 111 31 21 6 86. 00+4. 78" ¢ 71.90+3. 70" ©
HDAC2 il 771 2 6 79.93+1. 60" < 63.23+0. 75" < ¢

W oa) SEIAFRIXRUIEAL LR, P<0.05; b) L5[EImH R MG 41 e, P<0.01; ) 5[]k i) fE A 25 B Ao (0% 2 25 i3 21 L
P<0.05; d) 5[RIE @19 55 007 i & 25 IS 4L L, P<<0.05; ) SIS 25 T AL Oy i & 25 G 4 e, P<<0. 05,

x5 KHNEHEAMT LncRNA ALAL-1. USP4., HDAC2 mRNA 323k L

Table 5 Comparison of LncRNA ALAL-1, USP4, and HDAC2 mRNA expression in each group (x+s)
215 CE{R A LncRNA ALAL-1 USP4 HDAC2
Xof RE I T 2 3 1. 0020. 05 1. 0020. 07 1. 000. 08
e 25 B AR AR 25 1l i 20 3 1. 09+0. 08 0. 87+0. 03" 0. 82+0. 07"
e a5 B AR T & 2 il i 20 3 0. 86+0. 08" 0. 84+0. 05" 0. 81+0. 09"
TR 25 B A0 T i 1 2 I 2 3 0. 72+0. 09V » © 0. 82+0. 04" 0. 72+0. 027
LncRNA JITERZH 3 0. 63+0. 079 ¥ 0. 81+0. 01" 0.73+0. 117
USP4 415541 3 1.39+0. 149 V00 0.57+0. 047 V¢ 0. 70+0. 08’
HDAG2 #5720 3 0. 99+0. 13¢ 1. 66+0. 06" V"'V 0.51x0. 06 V" ®

H: LneRNA ALAL-1, KA&EAESiHS RNA ALAL-1; USP4, 1Z ZFEREE AN 4; HDAC2, HEAELBLE 2.

a) SXTHRMIELLEES, P<0.05; b) S{dMRes B eprIiE 2hmig gl i, P<<0.05; ¢) SXTRIMELLLE, P<0.01; d) SRS
R E M A L, P<0.01; o) S{@Mf25 AL h & 254 i, P<0.05; f) S{@ME Sk mh & migati, p<
0.01; g) St BB MBHLLE, P<0.05; h) S@M LR S S miE4 L, P<0.01.
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3.5 Zitmie P USP4, HDAC2 & & K -F rhik
Fom, SXIRIMEH L, Kk HDAC2 i
FIZH USP4 25 1K F- 4, A 4% 4l 4a it v USP4 .,
HDAC2 & FI KB BRI (P<<0.05 5 P<<0.01) ;
5 {25 B AR T (R 25 N 4 LR, USP4 4l
FIZH USP4 B /KRR, EENE 25 B AR T i 5 24
I 77 41 T HDAC2 9 il 351 41 HDAC2 2 11 7K - B A%
(P<<0.05); 5{dEN 25 B A% b & 24 1 75 41 L
B, USP4 ) K 2H USP4 B (1K F R (P<
0.05); HDAC2 #1340 USP4 & 117K T & X g
I3 20 K Ad R 25 B AL T K. L R A 2y v Al
(P<<0.055( P<<0.01)., 440l USP4, HDAC2
FEHHEKE L2,
Fo6 KA AMEEEANM P USP4, HDAC2 K H
HHH 15 B Ho
Table 6  Comparison of relative expression of USP4 and

HDAC2 proteins in human lung squamous carcinoma cells of

various groups (x+s)
2851 Rk USP4 HDAC2

o HE I3 20 3 1.00 1.00
s B IR S 20MiE4l 3 0. 8320. 05 0. 81+0. 07
s B P 2INGE4l 3 0. 82+0. 04 0. 72+0. 02"
e B P S ZimE4l 3 0. 7520. 06" 0. 65+0. 09"
LncRNA VLB 3 0.85£0.07 0. 80+0. 09*
USPA il 551 2 3 0.65£0. 11797 0.7420. 11"
HDAC2 #5521 3 1.1740. 08"V 0. 62+0. 17"

. USP4, Z RKFrFMEEAE4; HDAC2, HHE AL LBk
fiti2,

a) SXTIAMIE4 b, P<0.05; b) SxIIEMIEH L, P<
0.01; c) SEM&EEMEFRSAMBFHLE, P<0.05; d) 5
AN 35 B AL B T IR & 2 TG AL b g, P<<0.01;5 e) SfdMg25H ik
PSS A LLE:, P<0.05; ) S{aas AL b & 251
THALILE, P<0.01; g) SRR R &2 g4l ki, P<
0.01,

UsP4 &hu — ——‘ 95 kDa

A B C D E F G
. USP4, ZH Kt H M4, HDAC2, flHEM %L
WEALEE 2; GAPDH, HMEE-3-BEMM UG, A, X5 BRI 2 ;
B, f@hzs BRI A S NIEA; C, @I BRIy hE
ZHMEH s D, @ISR A A ML E, USP4mEI
F4l; F, LncRNAUUERAL; G, HDAC2HIFILL,
B2 AR USP4, HDAC2 2K L ik &
Figure 2 Electrophoresis of USP4 and HDAC2 proteins
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Effects of Jianpi Yishen Huatan Formula ({#% 35 1k%J7) -Medicated Serum on Apoptosis, Migration and
the LncRNA ALAL-1/USP4/HDAC2 Pathway in Human Lung Squamous Carcinoma Cells
FANG Yijun', WANG Xuemei', XIONG Changzhou', LI Liubang', QIN Huimin', WANG Zhiguang’
1. Graduate School, Guangxi University of Chinese Medicine, Nanning, 530200; 2. The First Affiliated Hospital of Guangxi University
of Chinese Medicine
ABSTRACT Objective To investigate the potential mechanism of the Jianpi Yishen Huatan Formula ({155 &1k
#%77, JPYSHF) in treating squamous cell lung cancer through the LncRNA ALAL-1/USP4/HDAC2 signaling pathway.
Methods Forty Sprague-Dawley (SD) rats were randomly divided into a control group and high-, medium-, and low-
dose JPYSHF group with 10 rats in each group. Rats in the JPYSHF groups were administered JPYSHF concentrated
liquid at doses of 45, 30, and 15 g/(kg+d) via intragastric gavage , respectively, while the control group received
10 ml/(kg+d) of normal saline, once daily for 10 consecutive days before preparation of drug containing serum.
Human lung squamous carcinoma SK-MES-1 cells were divided into a control group and low-, medium-, and high-
dose JPYSHF-medicated serum groups. The control group was cultured with 10% saline-containing serum, while the
JPYSHF groups were cultured with 10% low-, medium-, or high-dose medicated serum. After 48 hours of incuba-
tion, flow cytometry was used to detect apoptosis rates, and a cell scratch assay was performed to evaluate migration
areas at 0 h and 24 h to calculate migration rate. Additional SK-MES-1 cells were divided into control serum, JPYSHF-
medicated serum (low-, medium-, high—) dose, LncRNA-silenced group (transfected with ALAL-1 siRNA), USP4-
inhibited group (treated with 35 wmol/L. PR-619, a deubiquitinase inhibitor) , and HDAC2-inhibited group (treated
with 60 wmol/L. Vorinostat). After 24 and 48 hours of culture, cell viability was assessed using the CCK-8 assay;
LncRNA ALAL-1, USP4, and HDAC2 mRNA levels were quantified by qPCR after 24 hours; USP4 and HDAC2 pro-
tein levels were measured by Western Blot after 48 hours. Results Compared with the control serum group , the
total apoptosis rate of cells in middle- and high-JPYSHF-medicated serum group significantly increased, and the cell
migration rate of cells in the low-, middle- and high-JPYSHF-medicated serum group significantly decreased (P<<
0. 05 or P<<0.01). The cell migration rate of the low-, medium- and high-JPYSHF-medicated serum groups decreased
with the increase of concentration in a concentration-dependent manner (P <<0.05 or P<<0.01). Compared with
the control serum group at the same time, the cell viability at 24 h and 48 h significantly decreased in all groups (P<<
0. 05 or P<<0.01). Compared with the low-JPYSHF-medicated serum group at the same time, the cell viability at
24 h and 48 h also decreased in the high-JPYSHF-medicated serum group and the LncRNA silencing group (P<<
0.05). Compared with the control serum group, the expression of USP4 and HDAC2 mRNA reduced in the low- and
medium-dose JPYSHF-medicated serum groups and the USP4 inhibitor group, and the expression of LncRNA ALAL-1,
USP4 and HDAC2 mRNA reduced in the high-dose JPYSHF-medicated serum group and LncRNA-silencing group,
and HDAC2 mRNA expression reduced in the HDAC2 inhibitor group. USP4 and HDAC2 protein levels were reduced
in cells of all groups except for USP4 protein level in HDAC2 inhibitor group (P<<0.05 or P<<0.01). Conclusion
JPYSHF-medicated serum inhibits proliferation and promotes apoptosis of human lung squamous carcinoma cells,
and its mechanism of action may be related to its inhibition of the LncRNA ALAL-1/USP4/HDAC2 pathway, with best
effect at a high concentration.
Keywords squamous cell lung cancer; Jianpi Yishen Huatan Formula ({935 % L% 77 ) 5 apoptosis; cell migra-
tion; long non-coding RNA ; ubiquitin-specific protease 4; histone deacetylase 2
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